Bioassay-directed fractionation led to the isolation of two new biflavonoids and 13 known biflavonoids from a sample of the dried stem barks of Daphne feddei. The structures of compounds 1 and 2 were elucidated as 2؆-methoxy-daphnodorin C (1) and 2؆-methoxy-2-epi-daphnodorin C (2) on the basis of detailed spectroscopic analysis and X-ray crystallography. All 15 biflavonoids were tested for inhibitory activities against lipopolysaccharide (LPS)-induced nitric oxide (NO) production in RAW 264.7 macrophages. Compounds 1, 2, 8, 10, 14 and 15 showed varying degrees of inhibitory activities against the production of NO in tested concentration of 25, 50, 75 and 100 m mg/ml.
Notes
Daphne feddei LEVL. is a common evergreen shrub native to Yunnan, Sichuan and Guizhou provinces in China. Its stem barks are used for the treatment of injuries from falls and bruises as folk medicine. 1) In a previous chemical investigation of D. feddei, the occurrence of four diterpenes had been reported. 2) In course of our studies on the constituents of thymelaeaceous plants, [3] [4] [5] two new biflavonoids along with 13 known biflavonoids were isolated from the titled plant. This paper concerned with the structural elucidation of compounds 1 and 2 and inhibitory activities of all 15 compounds against nitric oxide (NO) increase by lipopolysaccharide (LPS)-induced in macrophages.
The EtOAc-soluble fraction from the methanolic extract of the stem barks of D. feddei was subjected to silica gel column chromatography, Rp-18, and Sephadex LH-20 in various solvent systems to afford two new biflavonoids, compounds 1 and 2, together with 13 known biflavonoids. By comparing the physical and spectroscopic data with those in literatures, 13 known biflavonoids were identified as: daphnodorin A (3), 6, 7) daphnodorin B (4), 6, 7) daphnodorin C (5), 7, 8) daphnodorin I (6), 9) daphnodorin J (7), 10) a mixture of daphnodorins M and N (8), 11) dihydrodaphnodorin B (9), 10) wikstrol A (10), 12) wikstrol B (11), 12) genkwanol B (12), 13) genkwanol C (13), 14) neochamaejasmin B (14), 15) isoneochamaejasminin A (15). 16) Compound 1 ( Fig. 1) . These NMR data of 1 were very similar to those of known daphnodorin C, 7, 8) expect for an additional methoxy group. The fact that the signal at d H 3.20 (3H, s, OCH 3 ) had long-range correlation with the resonances at d C 117.0 (C-2Љ) suggested that the methoxy group was attached to C-2Љ. Thus, compound 1 was deduced and named 2Љ-methoxydaphnodorin C (Fig. 1) .
Compound 2 was isolated as white optically active powder (MeOH). The HR-ESI-MS showed a [MϩNa] ϩ ion peak, corresponding to a molecular formula C 31 H 24 O 10 . The NMR data of 2 were very similar to those of 1, expect for signals due to C( H-COSY data of 2, which suggested that 2 would be a diastereoisomer of 1. Therefore, the structure of 2 was deduced as 2Љ-methoxy-2-epi-daphnodorin C (Fig. 1) on the basis of the above evidence and the biogenetic evidence provided by the cooccurrence of daphnodorin C.
A white needle crystal mixture of compounds 1 and 2 was obtained in the course of isolation. An X-ray crystal-structure analysis 17) confirmed further the planar constitution and the relative configurations of 1 and 2 (Fig. 2) .
NO plays an important role in the regulation of many physiological functions, such as host defence, neurotoxicity, and vasodilation. 18) However, the excess production of NO has been implicated for immunological and inflammatory diseases including septic shock, rheumatoid arthritis, graft rejection, and diabetes. 19) Therefore, inhibition of NO increase is apparently an important therapeutic consideration in the development of anti-inflammatory agents.
All 15 isolates were tested for inhibitory activities against LPS-induced NO increase in RAW 264.7 macrophages .  Compounds 1, 2, 8, 10, 14 and 15 inhibited the increase of NO to different extent in tested concentration of 25, 50, 75 and 100 mg/ml (Table 2) , which implied that biflavonoids may be responsible for the traditional usages of D. feddei to treat injuries from falls and bruises. Extraction and Isolation The air-dried and powdered stem barks of D. feddei (6.5 kg) were extracted with methanol for 3ϫ2 h. The solvent was evaporated under vacuum. Then the extract was suspended in water and partitioned with petroleum ether, EtOAc and n-butanol successively. EtOAc extract (400 g) was subjected to silica gel CC (200-300 mesh, 1000 g), eluting successively with gradient CHCl 3 -MeOH mixtures of increasing polarity. The 4% MeOH eluates were purified on silica gel CC with CHCl 3 -MeOH followed by Sephadex LH-20 eluting with MeOH to give 1 (80 mg), 2 (40 mg), 3 (800 mg), 5 (600 mg), 7 (900 mg), 8 (400 mg), 12 (70 mg), 13 (40 mg), 14 (200 mg) and 15 (140 mg). The 10% MeOH eluates were rechromatographed on ODS (CH 3 OH-H 2 O, 10 : 90-60 : 40) followed by Sephadex LH-20 to give 4 (700 mg), 6 (15 mg), 9 (170 mg), 10 (20 mg), and 11 (20 mg (10 5 cells/well). The cells were co-incubated with drugs and LPS (1 mg/ml) for 24 h. The amount of NO was assessed by determining the nitrite concentration in the cultured RAW 264.7 macrophage supernatants with Griess reagent. Aliquots of supernatants (100 ml) were incubated, in sequence, with 50 ml 1% sulphanilamide and 50 ml 0.1% naphthyl ethylene diamine in 2.5% phosphoric acid solution. The absorbance at 570 nm was read using a microtiter plate reader. Results are expressed as meansϮS.D. Statistical analysis was performed using Student's t-test, and pϽ0.05 was considered significant. 20, 21) 
